Effects of leptin on endothelial function with OB-Rb gene transfer in Zucker fatty rats.
The metabolic syndrome in association with obesity is a major clinical problem inducing hypertension, diabetes mellitus, and atherosclerosis. Leptin induces angiogenesis by its proliferative effects on endothelial cells (ECs) via OB receptor (OB-Rb) gene. We evaluated the growth of ECs and intracellular signalings in response to leptin in vitro and the angiogenic effects of leptin in the cornea in vivo with and without adenovirus-mediated transfer of the OB-Rb gene in Zucker fatty (ZF) rats as a model for the metabolic syndrome. Recombinant adenovirus vector encoding rat OB-Rb (Ad.OB-Rb) or Escherichia coli. LacZ (Ad.LacZ) was transfected into cultured ECs from Zucker lean (ZL) rats and ZF rats. Leptin increased DNA synthesis dose-dependently in ECs from ZL rats but not ZF rats. Infection with Ad.OB-Rb, but not with Ad.LacZ, improved the growth effects of leptin in ECs from ZF rats. Leptin induced phosphorylation of Janus kinase (JAK)2, signal transducer and activator of transcription (STAT)3, and extracellular signal-regulated kinase (ERK) in ECs from ZL rats but not ZF rats. Infection with Ad.OB-Rb restored phosphorylation of JAK2 and STAT3 in ECs from ZF rats. Leptin induced angiogenesis in cornea from ZL rats, but not from ZF rats. Coadministration of leptin and Ad.OB-Rb induced angiogenesis in cornea from ZF rats. Ad.LacZ did not influence the angiogenic effects of leptin. The impaired endothelial function with the leptin resistance may be one of causes of the atherosclerosis in the metabolic syndrome.